Nutrition screening identifies risk factors for nutrition-related problems and is the trigger event for assessment, intervention, and referral. Nutrition screening is warranted if the outcome may prevent deterioration in function, decrease severity of complications, expedite recovery, or reduce consumption of resources. Nutrition screening in oral health is essential to the dietetics professional to identify risk factors that may impair adequate dietary intake and nutrition status. Oral health screening for the dietetics professional may include some or all aspects of the extraoral cavity, lymph nodes, carnial nerves, intraoral cavity, and screening for dysphagia risk. Dietetics professionals should attain and refine their skills in physical assessment relative to the head, neck, and oral cavity, and should maintain confidence and competence through continued practice. Necessary referrals and collaboration with dental professionals may help improve health outcomes for patients served.
N
UTRITION SCREENING is the first step in the process of providing nutrition care. It is the process of identifying those characteristics, or risk factors, that are associated with nutrition problems. 1 Nutrition screening identifies people who may benefit from nutrition care as a measure to reduce risk of morbidity and mortality associated with nutrition deficiencies or excesses. 2, 3 When screening properly identifies people at risk for nutritionrelated problems, assessment and intervention may be efficiently implemented to target the area of concern and may improve health outcomes. 4 Nutrition screening is the trigger event for referral and intervention, so it should be a rapid process to correctly predict who may benefit from comprehensive nutrition care relevant to the desired outcomes and linked to a preestablished protocol for action. 5 It should be customized to the needs and common problems associated with the populations such as pediatrics or elderly, and to settings such as home, ambulatory, hospital, or long-term care in which they are used. The components of screening are dictated by the characteristics of the population; the decision to implement screening is contingent on whether nutrition intervention is likely to be beneficial. 2, 5, 6 The benefit of the screening intervention may be measured by its ability to (1) prevent deterioration of function, (2) decrease severity of complications of disease, (3) expedite recovery from disease, or (4) reduce consumption of resources. 5 Unlike traditional nutrition screening that is not organ specific, this article will address the above 4 measurements in the context of oral health screening by the dietetics professional. All 4 measurements of benefit may have direct application to oral health. For example, a functional oral cavity may be impaired by tooth loss secondary to dental caries; diet intervention may reduce the risk of dental caries and therefore prevent deterioration of function. Second, poorly controlled diabetes mellitus may manifest in burning mouth or recurrent candidiasis; nutrition intervention may improve glucose control to decrease the severity of complications of disease. Third, a patient with human immunodeficiency virus (HIV) having multiple tooth extractions may have improved wound healing as a result of nutrition intervention, thereby expediting recovery from treatment. Fourth, oral disease and dysfunction may be reduced by implementing preventive measures including nutrition and, as a result, may reduce consumption of resources in terms of dental services or financial support. In this context, an oral screening examination to detect "nonnormal"conditions in the oral cavity area that may affect dietary intake and nutrition status or that may be indicative of nutritional deficiencies provides the dietetics practitioner with essential information, which may impact nutrition status and the type and extent of nutrition care provided. Dietetics professionals should have knowledge and physical assessment skills to conduct such examinations and integrate them into the nutrition care process.
ORAL SCREENING AS THE FIRST STEP IN THE NUTRITION CARE PROCESS
Nutrition status, as defined by the World Health Organization, is a culmination of complex interactions between the nutrients consumed, the overall state of health, and the environment. 7 Such an encompassing definition is necessary when considering that there is no one indicator to determine nutrition status, and that the information obtained in determining nutrition status will vary according to practice settings. 2, 3, 8 Nutrition status is a multifaceted construct that combines data on dietary intake, anthropometric measurements, biochemical parameters, health history, current physical signs and symptoms, functional ability, and behavioral factors. 3, 4, 8 Nutrition status is determined by nutrition assessment, a process by which data are gathered and interpreted to make decisions about nutrition-related problems and possible interventions. 3 While nutrition screening is a preliminary step that triggers a referral for nutrition assessment, assessment is the first step in the Nutrition Care Process delineated by the American Dietetic Association (ADA), 3 which is useful in deriving a nutrition diagnosis, and in determining intervention, evaluation, and monitoring plans.
Included in nutrition assessment is physical assessment of the client. Given that the oral cavity is the "gateway" to the rest of the body, knowledge of, and screening for, oral nutrition risk factors should be a component of that physical assessment. Oral health is integral and essential to systemic health and is a factor in quality of life. [9] [10] [11] The relationship between nutrition and oral health is paramount particularly when oral pain and oral dysfunction are involved. Nutrition and oral health share a synergistic relationship; an unhealthy oral cavity can affect dietary intake and clinical signs of suboptimal nutrition may be apparent in the oral cavity. 9 Mastication, sensory perception of taste and smell, and swallowing ability may be altered by oral disease or oral manifestations of systemic disease that may also be accompanied by pain. Subsequent apathy and anorexia toward eating may further compromise diet quality, nutrient intake, and oral and overall health. [12] [13] [14] Chronic diseases including diabetes mellitus, hypertension, cardiovascular disease, and immunosuppressive diseases, as well as side effects of medications used to treat acute and chronic diseases, have oral manifestations, including alterations in taste and xerostomia. 11, 15 The relationship between nutrition and oral health has been discussed elsewhere, 9, 10, 16 and while not the focus of this article, it is important to recognize that dietary intake may have a direct effect on the health of the oral cavity, and that nutrition status may manifest in the oral cavity in some cases of nutrient deficiencies. Likewise, the integrity and functionality of the oral cavity will impact nutritional well-being. The dietetics professional must appreciate both sides of this relationship when conducting an oral screening examination. For example, a direct effect on the oral cavity is that the characteristics of the diet and the frequency of ingestion of carbohydrates may contribute to the risk of dental caries or may be a factor in the severity of periodontal disease. The dietetics professional can explore the relationship between the outcomes of his or her diet history with physical examination findings to see wherein diet may be impacting the integrity of the oral cavity. Similarly, combining the findings of a diet deficient in 1 or more nutrients with manifestations on the oral soft tissue or tongue (Table 1) provides insights into determination of a nutrient deficiency that may be due to decreased intake, malabsorption, or altered metabolism due to disease or drug. In contrast, oral screening examination findings of complete edentulism may provide insights into reasons for a diet low in fiber, fruits, and vegetables.
THE ORAL SCREENING EXAMINATION
The goal of an oral screening examination by the dietetics professional is to identify risk factors that may impair adequate dietary intake and nutrition status. The dietetics professional can then use the findings to develop appropriate nutrition care plans, and to initiate referrals or consults to dental and other professionals as needed. The oral screening examination for the dietetics professional includes assessment of the extraoral and intraoral cavity, cranial nerves, lymph nodes, and screening for dysphagia risk 20, 22, 23 as shown in Figure 1 .
Oral health refers to the health of the mouth, which includes some of the obvious components of the intraoral cavity such as teeth, gingiva, mucosa, hard and soft palates, tongue, salivary glands, and lips. In addition, oral health includes the extraoral components that sense, protect, and engage function of the mouth including the face, temporomandibular joint, muscles of mastication, and the cranial nerves and lymphatic system. Hence, dietetics professionals should be educated on assessing oral health as it pertains to the nutrition assessment.
To enhance oral health and promote interdisciplinary collaboration, dietetics professionals should be familiar with the components of an oral health screening examination as part of physical assessment of the client or patient. The Surgeon General's report on Oral Health in America states that nondental healthcare providers can contribute to the improving oral health status by identifying oral health needs and referring patients as needed to dental professionals. 10 Dietetics professionals using physical assessment skills have the opportunity to evaluate the patient firsthand, which helps elucidate oral health problems to generate a nutrition diagnosis and to incorporate the implications into the patient's assessment and plan.
The components of the oral screening examination in a sequential process are outlined in Figure 1 . A few simple tools including a penlight, gloves, sterile 2 × 2 gauze, tongue depressor, and a long handled cotton tip applicator are needed for this examination. It is important to note that the dietetics professional cannot diagnose oral conditions; the goal is to determine nonnormal conditions and/or findings that may impact the nutrition status of the patient. The oral examination begins with an "extraoral assessment"of the eyes and skin color, temperature, and integrity of the face and lips. A lymph node examination assessing lymph nodes of the head and neck area (Fig 2) can be completed at this time. Ideally the lymph nodes are neither palpable nor tender. However, palpable or tender lymph nodes may be indicative of local or systemic infections or other diseases; nonnormal findings should result in a referral to a dentist or physician for further evaluation. Donning the gloves, the dietetics professional can then examine the inside of the oral cavity. When examining the oral mucosa, the dietetics professional looks at the wetness of the mucosa and the color. Oral lesions, swellings, discolorations, and signs of infection should be noted. Ask the patient about, and observe the oral cavity for, any removable prostheses or dentures. If present, determine if the dentures are partial dentures (covering part of the maxilla or mandible) or full dentures (covering the entire maxilla or mandible). Then, look at occlusion or the pattern in which teeth come together. Do all the teeth on the maxilla have contact with all the teeth on the mandible? Missing teeth in the anterior portion of the mouth on either the mandible or maxilla may impact ability to bite, whereas missing posterior teeth may impact ability to chew. Complete edentulism (missing all teeth) should also be noted. Partial or complete edentulism can have a significant impact on diet quality and consistency, with or without prostheses. Pulling back on the lower and upper lips, one can look at the labial mucosa. With the patient's mouth open, the dietetics professional can use the tongue depressor and penlight to examine the buccal (inside the cheek) mucosa, looking for any nonnormal findings such as lesions, discolorations, infections, or dryness of the mucosa. The buccal mucosa and gingiva surrounding the maxillary and mandibular teeth should be examined. The soft and hard palates should also be examined using the penlight. By asking the patient to open his or her mouth and say "Ahh," one can look for the rise in the soft palate and midline uvula. The 2 × 2 cotton gauze can be used to grasp the tongue and examine the ventral and lateral surfaces, once again looking for lesions, discolorations, or signs of infections. Examination of the undersurface of the tongue should also be done. The intraoral examination described here also includes screening for oral cancer; any nonnormal lesions, discolorations, or coating should be referred to a dentist for further examination. The mucosa in the oral cavity should be moist and wet. The salivary glands located under the tongue and on the buccal mucosa can be "milked" to assess salivary flow.
In some instances, the dietetics professional will also include a cranial nerve examination as part of the oral screening examination. This is particularly useful in elderly or neurologically impaired populations.
The complete examination takes up to 10 minutes. However, the outcomes can be beneficial in assessing nutrition risk, determining impact of the oral cavity on nutritional wellbeing as well as oral or systemic disease risk factors, and making appropriate referrals.
Depending on the population and setting, dietetics professionals may not utilize all physical assessment skills related to the oral cavity on a daily basis. However, dietetics professionals may incorporate various pieces of oral physical assessment examinations into practice depending on population and practice area. For example, as presented in Table 2 , consider the assessments in the outpatient care of people with HIV/AIDS or diabetes, or receiving WIC benefits; and consider the inpatient settings of geriatric long-term care, acute care, or oncology.
PREPARATION FOR PRACTICE
Although the ADA Standards of Education includes a physical assessment competency, practicing dietetics professionals likely need additional training or education to advance and refine their skills in oral nutrition assessment. 22, 23 To maintain competency in physical assessment skills, dietetics professionals need the confidence of performing the skills that is achieved through continued practice. 20 Such training may be achieved by partnering with a clinician who is an expert in oral examination, most likely a dentist or dietetics professional with this training. In addition to becoming competent and proficient in the skills, the dietetics professional must develop an understanding of the purpose of the examination components, appropriate interpretation of findings, and nutrition care and referral needs for individuals on the basis of findings.
SUMMARY
Given that the oral cavity is the beginning of the gastrointestinal track, and that the mouth is the only natural portal through which the body is nourished for systemic health, oral health assessment should be an integral component of nutrition screening and assessment. While nutrition screening is the "trigger" for further assessment of nutrition status, the oral screening examination is the "trigger" for identifying the oral factors influencing nutritional well-being, the need for dental referrals, and/or the determination of diet/nutrition factors affecting oral health. There is a call for action to promote oral health nationally and worldwide. 10, 11 Dietetics professionals should attain the knowledge and fundamental skills to examine oral health as it relates to nutrition assessment, and refer patients, and consult with dental professionals. Dental and dietetic professionals working together aim to improve the overall health outcomes of patients served.
